Abstract. It is estimated that to year 2050, it will almost 70% people live in urban areas. Cities need go through evolution and change in the Smart Cities. They are energy efficient, save resources, produce low emissions and provide citizens a better quality of life. Also in Slovakia is formed public opinion and idea about what Smart City means in practice. It is a complex innovation in all spheres of life of the people and infrastructure of the city, using new materials and the latest information and communication technologies. The aim of presented paper is show chosen developed technologies at Institute of Earth sources, which can be used for Smart cities.The abstract needs to summarize the content of the paper.
complementarity) has a 'smart cities' potential to empower communities and realize significant benefits in terms of efficiency, creativity, and even the participation of local citizens in the democratic process. Therefore, the concept of smart cities naturally becomes an interesting opportunity for the city government, and often so there is a rapid adoption of "smart" solution. However, uncontrolled, rapid development of smart initiatives and technology complexity for integrating existing infrastructure with ICT opens the door to potential cyber threats, which in turn can have a negative impact on the community [6] .
Mobility and transportation in Smart City
Mobility and transportation are an essential part of the urban infrastructure. Smart city should be easily accessible to visitors and its inhabitants. Travel through the city should be smooth and comfortable but also environmentally friendly. The aim is to provide a versatile, efficient, safe and comfortable transportation systems that are connected to the infrastructure of information and communication technologies and open data [9] . Public lighting is not only part of the local color of each town or village, but is also an essential part of the transport system. A considerable part of the expenses of municipal government. With the growth of prices for consumed energy by lighting system grows and requirement of self-sufficiency in the acquisition. Currently it is taking place in the whole territory of Slovakia reconstruction of public lighting, which is addressed by implementing European standards. There are several types of street lamps, which on its operation using renewable energy sources. Our proposal is an intelligent LED solar lamp of public lighting with wind aggregate. In general, the lighting system consists of a set of features and technical means to ensure the correct lighting such as lamps, luminaires, poles with electric equipment, power cables, switchgear, etc.
Intelligent LED Street lighting that combines a camera system, wireless networks and sensors. In addition to significant energy savings and energy supply management, contributes to a better awareness of the city traffic conditions and parking. While it is increasing safety on the streets. Linkable also for applications in smartphones, with street lamps serve as a "beacon" for navigation of tourists. They can also be transmitters of marketing messages and important announcements of the city management. Ecologic production and moderate energy consumption is only one side of the coin. It is important to be able to predict the state of freedom of the regulatory power and the unused energy office building over the weekend to divert to residential block. Smart City vision is to achieve complete energy self-sufficiency city, which will not produce and "export" waste. All these by respecting local conditions and individual character of the city [10] .
Public lighting in Slovakia is made up of several types of lighting columns with the most commonly used as concrete and steel. Lights are placed on these types using the boom arm with different angles or directly [1] . As the lamps are currently used incandescent, fluorescent lamps, compact fluorescent lamps, LEDs and other species.
As a source of electricity, we propose two alternatives: Savonius rotor, respectively technology "windbelt". Savonius rotor belongs to the device with a vertical axis of rotation -VAWT. Rotor blades with a vertical axis of rotation are long and rounded at both ends fixed. Their main advantage over systems with the horizontal axis of rotation, it is not necessary to capture the wind flow in different directions.
Savonius rotor is low-speed wind machine. It is a type of vertical-axial wind turbine. It uses the pressure difference in the flow of air and the round hollow semicircular scoop which, when viewed from above has the form of the letter "S". The efficiency of the device is moved only by the η = 0.2, but is structurally simple with good start-up characteristics even at low speeds of wind and is characterized by a high starting torque [2] .
Currently, are widespread construction with two or three wings, because the higher number is decreasing effectiveness. Semicircular blades are curved and mounted in the middle of the opposite. The direction of rotation can be so right and to the left. The speed of the rotor depends on its diameter, the load and the wind speed. Our proposed road lamp with wind aggregate consists of a steel mast with a height of 8 m and a length of boom 1.5 m.
Rotor area is 4 m2. It is essential that the blades are made of a light material, it is proposed to construct the plastic with addition of glass fiber. The rotor is mounted through the cage surround of the shaft that transmits torque to the transmission. Transmission with gears is used for converting the input torque for the rotational movement. It allows us to set up several gears. Transfers energy to the flywheel, which converts mechanical energy from the rotor into electrical energy which produces a direct current. In order to ensure business continuity in times of operation lamp it is necessary to provide switching between battery and distribution networks which support element having a switching function. This element battery charged, it automatically connects the lamp to the network which distributes electricity. The battery is charged continuously for 24 hours. The final appearance of such a lamp in 3D can be seen in Fig. 1 .
Fig. 1. View of a wind accumulation lamp
Savonius rotor does not cover the overall demand for electricity and the lighting should be equipped with PV panel.
Another alternative is to use technology of windbelt. The aim of our research is the applicability of technologies to generate electricity from the air stream as part of an autonomous light source. Lack of equipment for the use of low potential winds prompted the present investigation, one of the objectives is to optimize technology for air flow rate is low at the same time the production of sufficient power for lighting and meet the safety parameters.
Principle of windbelt is follows: tensioned membrane (tape), under the influence of wind flow vibrates, see Fig.2 . Flapping causes movements of the permanent magnet, which is attached to the membrane. Oscillating magnet moving between these coils induces a voltage coils. Since the Windbelt a number of other "flutter" wind harvester devices have been designed, but like the Windbelt almost all have efficiencies below turbine machines. But the main advantage is that can produce electricity at wind speed lower as conventional wind devices. 1-metre version that could be used to power LED lights can generate 10 W average.
Fig. 2. Windbelt technology [8]
At present, it remains the most effective way of using solar energy use so-called photovoltaic panels, see Fig.3 . Scientists are already quite a long period considering the idea, as one would use photovoltaic panels in practice even more effective [7] .
Innovative photovoltaic panels are the first fully transparent, which is considered a key point of this innovation. Upgrading these panels is the fact that during the day the sun's rays impinge on transparent photovoltaic panel that performs two functions. The first function is that the space required by the sun's rays are released and the second function is that some of these rays are directed to the perimeter of the panel. The great advantage of this innovation is also that all the so-called glass building to become producers of their own electricity, so would also save costs and reduce the pressure on the ecology. In the past were a number of attempts to package glass building by photovoltaic panels, however, has a problem in that the panels change the visibility of these windows while reducing the amount of natural light in a given area, which was simply undesirable. The problem is, as with a number of developed technologies low efficiency, yet [4] . 
Conclusion
Use of renewable sources for smart cities is essential, but useful technologies are particularly photovoltaic panels and wind energy. In implementing the concept of Smart Cities, however it must also have in mind, not only trendy and marketing issues, but also consider the potential risks, for example cooling of server stations for managing the infrastructure and with the possible increase of energy consumption, cyber threats and possible energy outages. Therefore, autonomous lighting sources and new technology could be beneficial solution. While these risks are not solved, but these technologies do not contribute to their formation.
